Nicotine exhibits many of the properties necessary to serve as a potential marker for ETS. It is unique to tobacco smoke, is a major constituent of the smoke, and occurs in environmental concentrations that are easily measurable. It has been used as a marker for ETS in several studies (Table 2-5). The major problems with using nicotine are: (a) the ratio of nicotine [recently found to be in vapor phase in ETS (Eudy et al., 1985)] to other ETS constituents (RSP, in particular) for a variety of brands of tobacco is not known, (b) the reactivity rate (removal rate) of nicotine relative to other ETS constituents is not known, (c) particulate-or vapor-phase nicotine once deposited on surfaces may be re-emitted, and (d) until recently sampling methods for nicotine have not been efficient in collecting total nicotine (both vapor and particulate phase). Two new air-sampling methods for nicotine (Muramatsu et al., 1984; Hammond et al., in press) hold promise for obtaining total nicotine concentrations with the sensitivity and accuracy required for environmental air monitoring.
A number of aromatic hydrocarbons (benzene, toluene, benzo-[ajpyrene, pyrene, etc.) have been measured in field studies (Galuskinova, 1964; Just et al., 1972; Perry, 1973; Elliot and Rowe, 1975; Badre et al., 1978) investigating the impact of smoking on indoor air quality. Many of these air contaminants have other important sources, indoors and outdoors, that make measured levels difficult to interpret. Therefore, the aromatic hydrocarbons generally are poor indicators of ETS alone. Controlled chamber studies that elevate the variability of emission of the compounds from a variety of brands of tobacco have not been carried out, and the ratios of these compounds to categories of ETS contaminants (for instance, RSP) have not been established.
Tobacco-specific nitrosamines and nitrogen oxides (Tables 2-6 and 2-9), acrolein and acetone (Tables 2-7 and 2-8), and polonium-210 have been measured as indicators of ETS. The low environmental concentrations, existence of other sources, reactivity of the tracer contaminants, and lack of data on the ratios of these contaminants to ETS contaminants for a variety of brands of tobacco limit their usefulness as indicators of ETS in indoor spaces.
Research efforts need to be directed toward identifying a tracer or proxy air contaminant for ETS that meets the four criteria outlined above. At present, RSP is widely used as a general measure of ETS exposure indoors, particularly if the measurements are limited to locations where the levels of RSP from other sourcesbon Monoxide as an Indicator of Cigarette-Caused Pollution Levels in Intercity Buses. Publ. No. BMCS-IHS-73-1. Washington, B.C.: U.S. Department of Transportation, Bureau of Motor Carrier Safety, 1973. 13 pp.
